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USEFUE DATA 


m =3°1416 or 3:142, ~ =0-3183, a =9:870. 

I in. =2-54cm., I cm. =0:3937 in., I metre=100cm. =3-281 ft. =1-094 yds. 

I yd. =0-9144 metre, I mile =1760 yds. = 5280 ft. =1:609 kilom. 
I Sq. in.=6-451 sq. cm., I sq. yd.=0°8361 sq. m. log ™ =0'4971 
Iacre =4840 sq. yds. =0-4047 hectare. log 2:718=0°4343 
I cu. in. = 16°39 C.c., 1 litre= 1000 c.c. weighs 1 kg. log 0:7854=1-8951 
1 gal. of water weighs 10 Ibs. = 0-1604 cu. ft.= 4°543 litres. | log 62°3=1:7945 
1 kilog. = 2$ lbs. = 1000 gm. =o-oo1 tonne. | log 1728=3:2375 
TLb: = 16 0zZ. = 7000 grains = 453°6 gm. log 0:5236=1:7190 
I cu. ft. water weighs 62:3 Ibs., I radian = 57:3 degrees. | log 0-1604 = 1:2052 


1 knot= 6080 feet per hour=1 nautical mile per hour. 

To convert common to hyperbolic logarithms multiply by 2:3026 (2-303). 
Volts x amperes= watts. 1 horse-power= 33000 ft. lbs. min. = 746 watts. 
1 kilowatt = 102 kilogram metres per sec. (e€=2-718.) 

Weight in lbs. per cu. in.: Cast iron 0-26, Wrought iron 0:28, Steel 0-284, 
Brass 0:29, Copper 0-319, Lead 0-412, Tin 0-267, Zinc 0:26, Aluminium 0-097, 
Water 0-036, Antimony 0-24, Manganese 0-289. 


Body. Position of axis. Moment of inertia. 
At end, perpendicular to length MP?/3 
At middle, perpendicular to length M/?/12 
Tbroueh centre of gravity, sua Mat/12 
to side b 
Through centre of gravity, perpen- 
dicular to plane } 
Through centre of gravity, perpen- 
dicular to face ab } 


Uniform thin rod 


Rectangular lamina 
M (a? +b?) /12 


Rectangular solid M (a? +b?)/12 


Any diameter Mr*/4 
Circular lamina Through centre, perpendicular a} Mr/2 
plane 
Axis of figure Mr?*/2 
Right cylinder Through centre, perpendicular =} M (= aa 
axis of figure 12 
Hollow cylinder Axis of figure M(R?* +7?) /2 
Sphere Any diameter 2Mr*/5 
Through centre of area, parallel “a Prone 
Rectangle side b 
Axis coinciding with side b bd?/3 


M denotes mass, / length, a, b, c and d sides or edges, FR or y radius of cross- 
section. I=Ig+My*, or I[=Ig+Ay?, k?=I+M, or k®?=I1-—A, where I 
denotes the moment of inertia about an axis, and J, about a parallel axis 
through the centre of gravity, & denotes the radius of gyration, A area of 
cross-section, and y the distance between the axes. 
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6-300 | 6-350 
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5:5 || 30°25 | 30°36 | 30°47 | 30°58 | 30°69 | 30°80 | 30°91 | 31-02 | 31-14 3125] 2 3] 4 6 7| 8 gto 
6-6 | 31°36 30-47 31°58 | 31°70] 31-81 | 31-92 | 32°04 | 32°15 | 32-26 | 32°38{1 2 3| § 6 7| 8 g10 
5:7 || 32°49 | 32°60 | 32-72 | 32°83 | 32°95 | 33-06 | 33-18] 33-29 | 33-41] 33°52|1 2 3| 5 6 7| 8 Q10 
58 || 33-64 | 33°76 | 33°87 | 33-99] 34°11 | 34°22 | 34°34] 34°46 | 34°57] 34-6011 2 4| 5 6 7| 8 g11 
5-8 |) 34-81 | 34°93 | 35°05 | 35-16] 35°28 | 35-40] 35°52] 35-64 | 35°76] 35°88] 2 4) 5 6 7| 810R% 
6-0 | 36-00] 36-12 | 36-24 | 36-36 | 36°48 | 36-60 | 36-72 | 36-84 | 36-97 370911 2 4) § 6 7| gIOLI 
6-1 | 37-21 | 37-33 | 37°45 | 37°58] 37°70 | 37-82 | 37-95 | 38-07 | 38-19] 38-32|1 2 4] § 6 7| 91011 
6-2 || 38-44 | 38-56 | 38-69 | 38-81 | 38-94 | 39-06 | 39°19] 39°31 | 39°44 | 39°56|1 3 4/ § 6 8| Qio;l 
8:3 || 39°69] 39°82 | 39°94 | 40°07 | 40°20 | 40°32 | 40°45 | 40°58 | 40-70| 40°83]1 3 4] 5 6 8] gro; 
6-4 || 40°96] 41-09 | 41-22 | 41°34] 41-47 | 41-60| 41-73] 41-86 | 41-99|42°12]1 3 4| § 6 8| g1012 
. . - . * . . . 8 910 12 
65 || 42-25 | 42°38 | 42°51 | 42°64 | 42-77 | 42-90 | 43-03 | 43°16 | 43°30/ 43°43]1 3 41 5 7 
86 || 43°56] 43°69 | 43°82 | 43°96] 44:09 | 44°22 | 44°36] 44°49 | 44°62] 44-76]1 3 41 5 7 : gil ae 
6-7 || 44°89] 45-02 | 45°16 | 45°29] 45°43 | 45°56 | 45°70] 45°83] 45°97| 46°10] 1 3 4] 5 7 . gIl ‘ 
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7-2 || 51-84} 51-98 | §2°13 | §2°27 | 52°42 | §2°56| 52°71] 52°85 53°00! 5314}1 3 4 ° 7G Lens 
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. . 5; . 5 . 6 Q\11 12 14 
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7-7 |! 59°29] 59°44 | $9°60 | 59°75] 59°91 | 60°06 | 60-22 | 60°37 | 60°53| 60°68} 2 3 5 ie 9 nant 
9-8 || 60°84] 61-00 | 61-15 | 61-31 | 61-47 | 61-62 | 61°78 | 61°94 62:09 62-25}2 3 § 4 9 we 
2:9 || 62-41 | 62-57 | 62-73 | 62°88 | 63-04 | 63-20 | 63-36] 63:52 63°68 | 63°34 2 3 5] © 810/11 1314 
: . : : 5°29 165: 6 8 10]11 13 14 
8:0 || 64-00 | 64:16 | 64-32 | 64°48 | 64-64 | 64-80 | 64:96] 65-12 | 65-29 | 65 4512 3 5 
8-1 28 Bios 65°93 | 66°10} 66-26 | 66-42 | 66:59 66°75 66-91 67°08}2 3 5] 7 ae 4! . 151 
8-2 || 67-24] 67-40 67°57 | 67°73] 67-90 | 68-06 68:23 68-39 68:56: 68:72 Ze TNE IG aes Be oT 
8-3 || 68-89] 69:06 | 69°22 | 69°39 | 69°56 | 69°72 | 69-S9 70°06 | 70°22 VO-A0 2 Sees ee 
8-4 || 70°56] 70°73 | 70°90 | 71-06} 71-23 | 71-40} 71°57] 71-74 | 71°91 17208] 2 3 §| 7 — 
. . . : -44:73°62173-790}2 3 5] 7 QIO|1214 
B'S || 72-25 | 72°42 | 72°59 | 72°76] 72°93 | 73°10 | 73°27 1 73°44 | 73 7 
86 rae 74°13| 74°30 | 74°48] 74°65 | 74°82 | 75:00] 75°17 75°34) 75°52 ees Oiled ae % a re 
8-7 || 75-69] 75°86 | 76-04 | 76-21 | 76-39 | 76°56] 76-74] 76-91 | 77°09'177-26|2 4 51 7 9 Bees 
8-8 || 77-44] 77°62 1 77°79 | 77-97 | 78°15 | 78°32 | 78:50] 78°68 | 78-85 79°:0312 4 S| 7 GTI 2 | 
8:9 || 79°21 | 79°39 | 79°57 | 79°74 | 79°92 | 80°10 | 80°28 | 80°46 | 80-64 | 80°82}2 4 5) 7 OT) 1314 : 
: : . 7 +90 | 82: -26 | 82-45 | 82°63}2 4 5| 7 QIT/13 141 
9-0 || 81-00} 81-18 | 81-36 | 81-54 | 81-72 | 81-90 | 82-08 | 82-26 . 
ee ces|a¢02 | stor (Serio {852 Se-c6| Beys [Beas (sere sesole 4 -6| 7 gar| ra te 27 
9-2 8 6 84°82 5:01 5°19 5:3 a 2 y ; 
9-3 Seas 86-68 | 86-86 | 87-05 | 87°24 | 87-42 | 87-61 | 87°80 | 87-98 | ae Dera z a a aea 
9-4 || 88-36] 88-55 | 88°74 | 88-92 | 89-11 | 89-30 | 89°49 | 89°68 | 89-87 | 9°" Za. he 
9-6 || 90-25 | 90°44 | 90°63 | 90°82 | g1-o1 | 91-20! 91-39] 91°58 91-78 | 91°97 ? 4 ¢ ia ihe u 
9-6 || 92°16} 92°35 | 92°54 | 92°74 | 92°93 | 93°12 | 93°32] 93°51 a RE i : 6l28 10 12114 1618 
9:7 || 94-09 | 94°28 | 94°48 | 94°67 | 94°87 | 95:06 | 95°26] 95°45 bets Fee ltdic 124 10888 
9°8 || 96-04 | 96-24 | 96°43 | 96°63 | 96-83 | 97°02 | 97:22] 97-42 | 97 miele Me cleats al 1618 
9-9 | 98-01 | 98:21 | 98:41 | 9860] 98:80 | 99°00 | 99°20} 99°40 | 99°60, 99°80} 2 4 zl 
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cosh ~=4$(e%+e~%), sinh x=}(e% — e~). 
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USE OF FOUR-FIGURE TABLES 
To find the Logarithm of a given Number 


The logarithm of a number consists of an integral part called the 
characteristic or index and a decimal part the mantissa. 

Referring to the Tables on pages 4-5, 6-7, it will be seen that rows of 
four figures are placed against the numbers from 10 to 99; _ these 
four figures form the mantissa of a logarithm; the index, or charac- 
teristic, has to be supplied in each case. 

The characteristic of any number greater than unity is positive and is 
less by one than the number of figures to the left of the decimal point. 
The characteristic of a number less than unity is negative and is greater 
by one than the number of zeros which follow the decimal point. 


Characteristic of 6254 is 3. Characteristic of 625400 is 5. 
#5 ye 62-54 is I. we ct 6:254 Is oO. 
s 5 0°6254 is I. A ‘ 0:06254 is 2. 
. - 0:0006254 is 4. » 0°00006254 is 5. 


The latter are usually designated as bar 1, bar 2, bar 5, etc. 


Logarithm of a number. The first two significant figures of the 
number are found at the extreme left of the table. 

Thus, to find log 62. 

In the column opposite the number 62 is found the mantissa 7924. 

Hence log 62 =1-7924. 

Ex. 1. Find log 625. 

Referring to the tables: find the first two digits of the number at 
the extreme left of the table, then passing along the horizontal line to 
the number in the vertical column headed by the third figure 5, we 
obtain the mantissa 7959. 

*, log 625 =2°7959. 

The logarithm of a number consisting of four figures is found by 

using the mean difference columns at the extreme right. 
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Ex. 2. Find log 62°54. 
Mantissa of log 625= -7959 
Mean diff. for 4= 3 


*, log 62°54 =1-7962 
Similarly log 6254 =3'7962 ; log 0-:006254 =3°7962. 


Antilogarithms. The number corresponding to a given logarithm is 
obtained by using the table of antilogarithms. 


Ex. 3. Find the number whose log is 1-5958. 
From tables, Antilog 595 =3936 
Mean diff. for8= 7 (to be added) 


3943 
Hence the number whose log is 1°5958 is 39°43. 


Similarly the number whose log is 4:5958 is 0:0003943. 
4°5958, in which the 4 only is negative, is read as bar 4, point 5, 9, 5, 8. 


Multiplication and division. Multiplication of two or more numbers 
is effected by obtaining the sum, and division by the difference of the 
logarithms of the numbers. The number (obtained from the table of 
antilogarithms) corresponding to the sum, is the product, and the 
difference is the quotient. 

The use of logarithms and arrangement of the work may be seen from 
the following examples : 


Ex. 4. Multiply and divide 42-97 by 0-00258. 
log 42-97 =1-6332 
log 0:00258 =3-4116 
~ Sum =1-0448 =log o-1109 
Difference = 4:2216=log 16650. 
The sum is obtained by noting that 1 carried from the mantissa 
gives +2; then 2 and 3=TI. 
In subtraction, it is advisable to alter (mentally) the signs of the 
lower figures and add. Thus 3 becomes +3 and difference = 4:2216. 
Hence 42-97 x 0:00258 =0:11@9 ; 42°97 —0:00258 = 16650. 
Ex. 5. Multiply and divide 0:2543 by 6:09027. 
log 02543 =1-4053 
log 0:09027 =2:9555 


Sum = 2-3608 =log 0-:02295 


Difference =0:4498 =log 2-817 


The sum of the negative indices is 3, but 1 carried from the mantissa 
makes the sum to be 2. 


.. 0°2543 xX 009027 =0:02295 ; 0°2543--0:09027 = 2-817 
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Ex. 6. Compute 84:05 x 0°1357 x 1°163. 
log 84-05 =1:9246 
log 0°1357 =1°1325 
log 1°163 =0-0656 
log of product =1-1227 


.. product = 13:26. 


Ea, Evaiaaie, 


1°453 X 3°143 
log 9°753 =0-9891 
log 10°34 =1-0145 log 1-453 =0°1623 
log 0-9252 =1:9662 log 3-142 =0°4972 
log numerator = 1-9698 log denominator =0:6595 
0-6595 
log result =1-3103 .. Result =20-43. 


Involution and evolution. The square, cube, or other power of a 
number is found by multiplying the logarithm of the number by the 
index, then referring to the tables for the required value. When 
the logarithm of a number is partly negative and partly positive, the 
simplest plan to obtain a root of a number is to make the index exactly 
divisible by the given value of the root, and add compensating figures 
to the mantissa, as in the following examples : 


Ex. 8. Compute (a) the square, (b) the cube, (c) the square root, 
q q 
(ad) the cube root of 0-6254. 
(a) log 0°6254 =1-7962, 
log (0°6254)* =2 x 1:7962 =1-5924 =log 0°3912. 
(b) log (0-6254)* =3 x 1-7962 =1-3886 =log 0:2446. 
(c) log /(0-6254) =#(2 + 1°7962) = 1-8981 =log 0-7909. 
(@) log 3/(0-6254) =4(3 +2°7962) =1-9321 =log 0°8553. 


w. (0°6254)? =0°3912 ; (0°6254)? =0-2446 ; ./0°6254 =0-7909 ; 
3/0-6254 =0°8553. 


In (c) it is necessary to divide If by 2, to keep the decimal part positive. 
2+41 is written for I, so that the negative part can be divided exactly 
by 2. In (d) 3+2 is used to replace I. Both (c) and (d) should be 
carried out mentally. 

53 


USE OF FOUR-FIGURE TABLES 
Ex. 9. Evaluate (a) (3724)? °° (6) (0-3724)*"°* (c) (0°3724)-**. 
(a) log 372-4 =2'5710. 
log (372°4)7 43= 2°43 x 2°5710=6:2475=log 1768000 ; 
(372:4) a+ — 1705000; 

(b) log (0-3724)?# =2:43 x T-5710. 

In this case a positive number is multiplied by a number partly 
positive and partly negative, and either of the two following methods 
may be used : 

(i) By subtraction, I-5710 becomes —0-4290. 

— 0°4290 X 2°43= — 1:0425=2:'9575= log 0:09067. 

(ii) We may multiply the two parts separately, and add. 

0°5710 X 2°43= 13875 
TE M243 = 1243 

*, Result = 0-09067 ; 

. (0°3724)? 43 = 0-:09067. 


(¢) log (0°3724)-** = — 2-43 x 1°5710. 


(i) “. — 2°43 X —0°4290= 1:0425=log 11-03. 
(ui) 0°5710 x ( - 2°43)= — 1°3875 
(-1) x ( -- 2°43) = 2°43 
log result= 1-0425 


*, Result = 11-03. 


Another method. The last number could be written in the form 

I 
(03724)? 4" 
obtained and subtracted from log 1. 


In this case the logarithm of the denominator can be 


Ex. 10. If pul%46— 470, find the value of « when p= 203, the value 
of p when u=3°5. 
Ur 0648 = 353 = 2°359, 
1:0646 log u=log 2-359, 
log 2-359 _ 


log u= 10646 = 0°3457; 
t= 2-2 175 
pe log p=1 6461 . 
P= 5.5) Froses or log p=log 479 - 10646 log 3:5 ; 


Epa 020'3. 
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Natural sine, cosine or tangent of an angle. 
Ex. 11. Find (a) sin 37° 22’, (b) cos 51° 21’, (c) tan 27° 51’. 


(a2) From tables, sin 37° 18’=0-6060 
Mean diff. for 4’= 9 (to be added) 

*, sin 37° 22’=0:6069 

(0) cos 51° 18’=0°6252 

Mean diff. for 3’= 7 (to be subtracted) 

*, COS 51° 21’=0°6245 

(c) tan 27° 48’=0-5272 
diffstor 3; = II (to be added) 


*S tani27 > 5000-5283 


To find the angle corresponding to a given sine, cosine or tangent. 
Ex. 12. Find the angle of which (a) 0-4919 is the sine, (b) 0°8134 
is the cosine, (c) 1:3580 is the tangent. 
(a) Given value=0-4919 
sin 29° 24’=0-4909 


Difference = Io 


From difference column 10 corresponds to an increase of 4’ in the 
angle. 
Hence the angle is 29° 28’. 
(6) Given value=0:8134 
COs 35° 36’=0°8131 


Difference = 3 
From difference column 3 corresponds to a decrease of 2’ in the angle. 
Hence the angle is 35° 34’. 


(c) Given values = 1:3580 
tan 53° 36’= 1°3564 
16 


From difference columns 16 corresponds to an increase of 2’ in the 
angle, and the angle is 53° 38’. 


To find the logarithmic sine, cosine or tangent of an angle. 
Ex. 13. Find log sin 35° 21’. 


From tables, log sin 35° 18’=1-7618 
Mean diff. for 3’= 5 (increase) 
1-7623 


Hence log sin 35° 21’ =1-7623. 
The logarithmic cosine and tangent are obtained in a similar manner. 
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To find the angle corresponding to a given logarithmic sine, cosine oF 
tangent. 
Ex. 14. Find the angle (a) whose log sin =1-8234, 
(b) whose log tan =1-9686. 
(a) Given value =1-8234 
log sin 41° 42’ =1-8230 


4 
From difference column 4 corresponds to 3’ 


.. angle =41° 45’. 
(d) Given value =1-9686 
log tan 42° 54’ =1-9681 


5 
From difference column 5 corresponds to 2’. 
*, angle =42° 56’. 
(c) Find the angle whose log cos =1-8381. 
Given value =1-8381 
log cos 46° 30’ =1-8378 


Mean diff. = 3 (to be subtracted) 
From difference column 3 corresponds to 2’. 
.. angle =46° 28’, 
(d) Find the angle whose log tan =0:1303. 
Given value =0:1303 
log tan 53° 24’ =0-1292 


Mean diff. = 11 (to be added) 


From difference column 11 corresponds to 4’. 
.. angle =53° 28’. 
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Useful Data 


n= 314159, : = 031831, n2= 98696, e = 2-718 28. 

1in =2-5400cm, 1 metre = 3.2808 ft 
: = 1-0936 yd 

1ft = 30-480cm, 1 mile = 1-60934 km 
1 in? = 6-4516 cm2, 1 yd? = 0-836 13 m2 10g10€ 
1 acre = 4840 yd? = 0-404 68 hectare loge10 
1 in? = 16-3870 cm3, 1 litre of water = 1000 cm3| !09e# 
1 gallon of water = 0:1605 ft? = 4-5460 litres log 62:3 
1 kg = 2:204 62 Ib = 24 lb = 1000 g = 0-001 tonne} log 1728 
1 Ib = 16 oz = 453-59g log 0-7854 


1 ft? of wat ighs 62:3 Ib, log 0:1604 
of water weighs on 273 


log t = 0-49715. 
= 0-43429. 
2:30259. 
1/(logae). 
1:79449. 
-23754. 
-89509. 
‘20520. 
-43616. 


ied pd dea 


3 
7 
7 
2 


, 120. 
1 radian -—_ degrees = 57°-296. 
loge N = logio N X loge 10 = logio N X 2:302 58, 


i.e, to convert common to hyperbolic logarithms multiply by 2-302 58 
(2:3026). , : 


The Basic Systéme International (SI) units 


The metre is the length equal to 1 650 763:73 wavelengths in vacuum of 
the radiation corresponding to the transition between the levels 2p;o and 5d, 
of the atom of krypton-86. 

The kilogram is the unit of mass; it,is equal to the mass of the inter- 
national prototype of the kilogram. 
The second is the duration of 9192 631 770 periods of the radiation 
corresponding to the transition between the two hyperfine levels of the 
ground state of the atom of caesium-133. 

The ampere is that constant current, which if maintained in two straight 
parallel conductors of infinite length, of negligible circular cross-section, and 
placed one metre apart in vacuum, would produce between these conductors 
a force equal to 2 x 10-7 newton per metre of length. 

The kelvin, unit of thermodynamic temperature, is the fraction 1/273:16 of 
the thermodynamic temperature of the triple point of water. 

The candela is the luminous intensity, in the perpendicular direction, of a 
surface of 1/600 000 square metre of a black body at the freezing poir 
platinum under a pressure of 101 325 newtons per square metre. 


Supplementary units to be used with these are: 


the radian for angles (and steradian for solid angles) 
the mole for ‘amount of substance’. 


